Different methods can be used to remove tissue during gingivectomy and produce a good gingival margin, the most common is the conventional gingivectomy which is done by the use of scalpel, now a day's Laser is widely spread and can be used to perform surgeries. Materials and methods: 50 patients divided into two equal groups, Group 1 gingivectomy was done by Diode Laser, Group 2 gingivectomy was done by scalpel, plaque and gingival index were measured at 1st, 2nd and 3rd visit, swab were taken and sent foe detecting bacterial growth and biopsy were taken for histopathological examination. Group 1 show no significant differences in plaque and gingival means between the visits, the bacteriological examination showed no growth of bacteria and histological examination revealed less inflammatory cells than Group 2. Group 2 show significant differences in plaque and gingival indices between the visits. Though scalpel remains the gold standard choice in gingivectomy but Diode laser may have some advantages over it.
INTRODUCTION
Gingivectomy is a surgical procedure of excising the unsupported gingival tissue to a level where it is attached and create a new gingival margin that is apical to the old position 1 . When performing gingivectomy the biological width should not be violated which is about 2.14mm (0.97mm of epithelial attachment and 1.07 mm of the connective tissue attachment) 2 . This width is important to maintain gingival health and encroaching on it may lead to different consequences such as gingival recession or gingival rebound 3 .Another consideration prior to perform gingivectomy is the presence of adequate zone of keratinized tissue after surgery ranging from 3-5mm 4 . Different methods can be used to perform gingivectomy; of the most common are scalpel and laser. For many years, scalpel were been used in performing gingivectomy in which small surgical blades and other periodontal surgical instruments were used to cut the tissue and place the gingival margin in a more ideal position 4 . Scalpel has advantages of easy to be used, precise incision with well-defined margins, the healing is fast, and there is no lateral tissue damage. While the disadvantages of scalpel are need of giving anesthesia, bleeding that LASER is an acronym for light amplification by stimulated emission of radiation 6 . There are four main types of laser that are used in dentistry and they are different in the wavelengths of the emitted light energy. These types are: the Carbon dioxide laser (CO 2 ) the Diode laser, the Neodymium: Aluminum-Yttrium-Garnet (Nd: YAG) and the Erbium: Aluminum-Yttrium-Garnet (Er: YAG) 7 .
In our research we used the Diode laser, Diode laser is highly absorbable by hemoglobin and melanin that allows easy manipulation of softtissue during gingival recontouring, and improved epithelization and healing of the wound 8 . During the use of laser, heat will be generated which will result in coagulation, drying and vaporization at the area of energy absorption which will prevent bleeding by sealing the blood vessels and also inhibiting the pain receptors at the incision site 9 . 2-6mm is the range of incision depth of diode laser 10 .
The better control of laser, less postoperative inflammation and pain and the improved healing in the surgical site all are the benefits of using laser in surgery 11 . Soft tissue laser surgery has some disadvantages that include the high cost, buying a laser device is expensive comparing it to scalpel 12 , retinal eye damage may occur to the surgeon, the dental assistant and the patient if specific protective goggles were not used 6 , some researchers reported that laser is associated with poorer wound healing and greater tissue desiccation than scalpel 13 . This study was done to examine the differences between using Diode laser and scalpel in performing gingivectomy, and to evaluate the differences in bacterial count in the surgical area and patient perception regarding the need of taking pain killer following the surgery and the presence of discomfort during eating and speech.
MATERIALS AND METHODS
Fifty subjects with an age range from 25-45 years old had participated in this study, they were all systemically healthy, nonsmoker, and they were diagnosed as having plaque-induced gingivitis and gingival enlargement. They were divided into two groups: Group 1 includes 25 subjects in which gingivectomy was done using the Diode Laser. Group 2 with 25 subjects in which scalpel had been used to perform conventional gingivectomy. The surgeries were performed at the periodontic department in the college of dentistry-university of Baghdad. All surgeries were done after explaining to the patient the aim of our study and informed consent was taken.
Scaling and polishing were done to all the participants prior to the surgery. Plaque index (pl.I) 14 and gingival index (GI) 15 were measured at 1st visit before the scaling, at 2nd visit before surgery and at the 3rd visit after one week. In Group 2, periodontal pack was placed after the surgery and was removed after one week.
Microbiological samples had been collected with the use of sterile paper points from the surgical area immediately after performing gingivectomy and then sent to the microbiological lab to measure the presence or absence of bacterial growth after 24 hours and 72 hours of incubations. The tissue removed during the surgery had been sent for histopathological examination. A second biopsy was taken at the 3 rd visit and also been sent to histopathological examination. Regarding the postoperative pain, at the follow up visit the patients had been asked if they needed to use any pain killer. Also they were asked about any discomfort and difficulty during speech and eating.
RESULTS

The bacterial growth
In Group 1 and after 24 hours and 72 hours of incubation 88% of the speciments showed -ve bacterial growth (22 out of the 25) while 12% (3 from the 25) showed +ve bacterial growth as graphed in chart 1.
In group 2 all the 25 cultures showed positive bacterial growth as graphed in chart 2
Pain and Discomfort
Chart 3 demonstrated that315 of 25 (60%) subjects in Group 1 experienced some pain and took analgesic for two days following the laser surgery while 21 of the 25 (84%) in Group 2 experienced pain and needed analgesic
The subjects in Group 2 all experienced some discomfort in speech and eating after the surgery and before the removal of the periodontal pack, while in Group 1 none of the patient experienced any discomfort. 
Plaque and Gingival Indices
The mean of the plaque index in Group 1 was 1.22 at the 1st visit and 0.38 at the 2nd visit and 0.417 at the 3rd visit while in Group 2 it was 1.37, 0.39 and 1.31.
For the gingival index, the mean in Group 1 was 1.18, 0.449 and 0.534 at the 1st, 2nd and 3rd visits, while in Group 2 it was 1.34, 0.523 and 0.914. (Table 1) Using the t-test, there was a high significant difference between the means of the plaque index and a significant difference in the means of the gingival index at the 2nd and the 3rd visits in Group 2, while there were no significant differences between the means of the plaque index as well as the gingival index in Group 1. (Table 2 )
Histopathological Examination
The biopsy taken immediately during the conventional gingivectomy shown dense fibrous connective tissue stroma and stratified squamous epithelium while the laser biopsy showed necrotic epithelium and burning like appearance with no clear demarcation between layers.
Seven days later, second biopsies were taken, in conventional gingivectomy moderate fibrous connective tissue with dense inflammatory infiltrated cells.
In Laser the biopsies revealed densely fibrous connective tissue with fewer inflammatory cells and clearly re-epithelization suggestive of good histological healing.
DISCUSSION
Deciding whether to do a conventional gingivectomy by scalpel or to use laser depends on many factors, in our study we compared between the two methods. First of all the surgery was easier and quicker in Laser than conventional gingivectomy. Bleeding was observed in the conventional gingivectomy while relatively bloodless in laser. Less anesthesia is needed in laser gingivectomy 1 .
In Laser gingivectomy we found that the pain post-operatively was less compared to the pain in conventional gingivectomy this could be attributed to the heat generated by laser that inhibit the pain receptors9 and the coagulation which provided a dry and isolated environment and less infection to the wound 2, 3 . A significant increase in the plaque index and the gingival index had been seen in patients with conventional gingivectomy when comparing the means at the day of the surgery and after week at the removal of the periodontal pack, this could be explained by the presence of periodontal pack which act as retentive factor for plaque leading to gingival inflammation Histologically, in the biopsy taken after 7 days less infiltration of inflammatory cells had been seen in laser with a good improved epithelization, which result in reducing the scars and the contraction of the wound and thus improve the healing
